Introduction
Advancements in the field of obstetrics and the care of new-born infants over the past decades have led to improved survival rates of very-low-birth-weight (VLBW) infants, which now reach more than 80% [1] . There have also been improvements in follow-up programs for infants born at high risk for future developmental delays and disabilities with standardized neonatal follow-up programs (NFPs). This has led to a decreased incidence of children w i t h d i s a b i l i t i e s a n d i m p r o v e d f u t u r e neurodevelopmental outcomes [2, 3] . Modern NFPs have expanded their services to cover the care of atrisk infants immediately after birth, unlike in the past, when such programs started to take care of infants after discharge from neonatal intensive care units (NICUs).
The services of modern NFPs include proper discharge planning systems to ensure the proper discharge of infants after fulfilling the discharge criteria according to the American Academy of paediatrics for the safety of infants after discharging from the hospital [4, 5] . Cognitive deficits are the most prevalent disability among VLBW infants, who are exposed to many risk factors for neurological and developmental disabilities, such as severe i n t ra v e n t r i c u l a r h a e m o r r h a g e ( I V H ) [ 6 , 7 ] , periventricular leukomalacia (PVL) [8, 9] , neonatal sepsis [10, 11] , necrotizing enterocolitis [12] , and bronchopulmonary dysplasia (BPD) [13] . Being born preterm also carries high risk on its own [14] .
Several studies have provided a better insight about t h e i n fl u e n c e o f m a t e r n a l e d u c a t i o n o n neurodevelopmental outcomes of children [15] [16] [17] [18] [19] . Chevalier et al [15] reveal a positive correlation between economic status and generations. Behavior and decisions of children are affected by their parents through preferences, genetic environment and genetic transmission. Harding et al [16] have shown positive effects of maternal education on sons' skills and health status but no effects of paternal education.
In the context of nutritional status, Menezes [18] has asserted that a strong impact is possessed by mother during and before pregnancy on children's lifelong health. Similarly, early-stage activities play a crucial role in the predisposition from experimental, clinical and epidemiological studies. Another study has pinpointed the influence of maternal education level in predicting cognitive, language, and motor outcome among preterm infants. The study has shown a positive sign of maternal education level in neurodevelopmental consequences outcome as compared to gestational age at neonatal and birth morbidities [19] .
The influence of socio-demographic factors such as maternal education on the development of term and preterm infants born at high risk is well established. This has been well documented in many European studies, which illustrate the significance of parental education level and gestational age on cognitive outcomes during childhood [20] [21] [22] [23] . Therefore, the purpose of this study is to analyse whether there is an influence of maternal education level on the long-term development of Saudi VLBW infants, similar to what has been found in developed countries, while considering cultural and sociodemographic differences. In addition, this study aims to explore different morbidities to find out which ones are significantly associated with poor outcomes.
The novelty of this research is clearly signified by undertaking Saudi Arabia as its study area. The findings will be beneficial in making comparison between developed and developing countries regarding the influence of maternal education level on the neurodevelopmental outcomes. Similarly, this research will open platform for other developing countries to study the influence of maternal education level among pre-term infants.
Literature Review
Previously, the influence of maternal education level on long-term and neurodevelopmental screening outcome has been addressed extensively. For instance, Etherington et al have examined the correlation between mental health and education of mothers, and the emotional and behavioral functioning of adolescents [24] . The study has collected data from 363 participants through 8 children's rehabilitation centers. The data was analyzed through logistic regression models. The findings have revealed that clinical signs of inattention/hyperactivity would be emerged among girls as compared to boys after one year due to the presence of health condition. Collins et al have determined improvements in cognitive outcome among infants receiving a high-docosahexaenoic acid than standard-DHA diet [25] . A multicenter randomized controlled trial has included 626 participants from 5 Australian tertiary hospitals from 2008 to 2013. The results have indicated that supplementing the diets of preterm infants with a DHA dose of approximately 1% total fatty acids from the age of 2-4 days until term corrected age showed no evidence of benefit at 7 years' corrected age.
Singal et al have investigated short-term and longterm physical, mental and neurodevelopmental outcomes of children exposed to antidepressents or maternal depression during pregnancy [26] . The data was collected for the prenatal period, first trimester, second trimester and the third trimester children from 1996 to 2014. The study has analyzed the data collected through multivariate regression modelling to determine adverse birth and neonatal outcomes and adverse initial childhood outcomes. The results h av e i n d i ca te d t h a t p re n a tal ex p o s u re to antidepressant medications is correlated with low birth weight, low Apgar scores, respiratory distress, preterm birth, persistent pulmonary hypertension and congenital malformations. Similarly, initial childhood education challenges, adverse early childhood outcomes, diagnosis of mental disorders and diagnosis of neurodevelopmental disorders are associated with neurodevelopmental outcomes of children.
W o y t h a l e r e t a l h a v e a s s e s s e d t h e neurodevelopmental consequences of late preterm infants from infancy to school age in a longitudinal cohort study [27] . In addition, the study intends to determine forecasted earlier developmental testing values than school-age testing. The study has included 4900 full-term and 950 late preterm infants from schools. The results have shown that higher odds of having lower mean scores of total school readiness (TSRS) were found among late preterm infants with worse total school readiness score. Moreover, findings have confirmed that the positive predictive value of a child was 10.4% at kindergarten. Over the study interval, mostly infants have enhanced their score ranking at kindergarten.
S o r a i s h a m e t a l h a v e c o m p a r e d t h e neurodevelopmental consequences of infants at 18
to 21 months corrected age, receiving room air at the resuscitation [28] . A retrospective cohort study has b e e n u s e d t o c o m p a r e n e o n a t a l a n d neurodevelopmental consequences undertaking 1509 infants before 29 weeks gestation. The findings have shown that 483 infants received intermediate oxygen concentrations, 445 received room air and 581 received 100% oxygen. The study has found i n s i g n i fi c a n t d i f f e r e n c e s b e t w e e n t h e neurodevelopmental impairment as compared to infants that received room air.
Deardorff et al have examined the association between child behaviors and prepregnancy BMI at ages 9-11 with respect to gender and race [29] . A longitudinal survey has been conducted by including 2952 mothers and 5660 children considering their developmental information at assorted time points. The results have shown that boys exhibit higher total behavior problems index (BPI) and externalizing scores whose mothers had higher prepregnancy weights. Moreover, findings have shown the association between prepregnancy underweight with higher total BPI of boys.
Material and Methods

Objectives and Outcomes
The primary objective of this study was to analyse the relationship between the level of maternal education and neurodevelopmental screening o u t c o m e a c c o r d i n g t o t h e B a y l e y I n f a n t Neurodevelopmental Screener (BINS). BINS is a developmental screening measure that provides an alternative approach to acquire an extensive evaluation for infants 3 to 24 months of age. A wide range of health professionals have administered this screening tool. Previously, several studies have used BINS for neurodevelopmental screening among preterm and young children [30] [31] [32] [33] . In this regard, the subjects were Saudi infants with a corrected age of 21-24 months, who were born with a birth weight of 1000-1500 grams. The secondary objective of this study was to examine the association between m o r b i d i t i e s , l o n g -t e r m o u t c o m e , a n d neurodevelopmental risk of delay.
The study has analysed the influence of maternal educational level on the neurodevelopmental screening outcome using the BINS score. BINS is a valid screening test that was developed in 1995, and is suitable for high-risk infants, including those with extremely low birth weight. It takes only 10 minutes for each patient, which makes it suitable for busy clinics. If used by trained professionals with proper scoring according to the BINS manual and practical training, it is considered as one of the most reliable screening tests developed thus far.
The results are interpreted as low, moderate, or high risk for future neurodevelopmental delays. If the score is low, it means that the infant will be 100% normal in the future. If the score is moderate or high, there is a 50% chance that the infant will be normal, and there is a need for definitive developmental evaluation by other standard tools such as the second or third editions of the Bayley scales. The study has divided the patients into normal and abnormal groups [34] . In our hospital, there is a wellestablished NFP that screens all infants who are at risk using BINS. Those with an abnormal score are further evaluated using the Gesell Schedule of Child Development at a corrected age of 24-36 months [35] .
Sample Description
This study has retrospectively collected data from infants born in the period of 2005 to 2016 with birth weights of 1000-1500 grams who completed NFP in King Khalid University Hospital in Riyadh until corrected ages of 21-24 months. Data were collected from prospectively entered database of all patients recruited in the NFP. Currently, the total Saudi population is more than 20,000,000 while total population of Riyadh is 8,000,000. A total of 42,000 -48,000 deliveries are undertaken during the period of study in the hospital. In order to define sample size, the study has selected 4800 babies below 1500 grams at birth admitted to NICU during the period of 2005 to 2016. A total of 122 infants below 1500 grams were selected as a sample size based on power size (80%) and 95% confidence interval. This study has explored the demographic and clinical characteristics of all included infants. The incidences of the following morbidities were calculated: hypoxic ischemic encephalopathy (HIE), intraventricular haemorrhage (IVH), periventricular leukomalacia ( P V L ) , r e t i n o p a t h y o f p r e m a t u r i t y ( R O P ) , bronchopulmonary dysplasia (BPD), persistent pulmonary hypertension (PPHN), necrotizing enterocolitis (NEC), patent ductus arteriosus (PDA), and sepsis.
The long-term outcomes defined as blindness, deafness, and cerebral palsy. Blindness and deafness were measured by clinical evaluation as well as brain-stem-evoked potentials. At the corrected age of 21-24 months, the BINS test results were obtained a n d i n t e r p r e t e d a s l o w ( n o r i s k f o r neurodevelopmental delay), moderate (moderate risk for neurodevelopmental delay), and high (high risk for neurodevelopmental delay). The infants were divided into two groups: normal (low BINS score) and abnormal (moderate or high BINS score). Mothers were classified into two groups based on their achieved level of education according to the international standard classification of education (ISCED) as group H (higher education than secondary school education) and group N (normal or lowsecondary school education and below). Missing data were manually collected from patients' files. All outborn babies, infants with congenital anomalies that would definitely lead to adverse developmental outcomes, and those with incomplete data were excluded from the study.
Statistical Methods
Statistical data were entered into Microsoft Excel and analysed using SPSS software version 19.0. Descriptive statistics were obtained by calculating the frequency, percentages, means, and standard deviations (SDs). Descriptive statistics were used to identify the most likely morbidity associated to the adverse long-term outcome at age 21-24 months. Sample characteristics were summarized using the mean ± SD for numerical data and using frequency and percentages for categorical data. Chi-square or Fisher's exact tests were used for comparison between discrete variables. P values < 0.05 were considered statistically significant.
Results
A total of 122 infants who fulfilled the study criteria were included. The demographic and clinical characteristics of the patients are summarized in table 1. The mean gestational age was 29.57 weeks, and the mean birth weight 1265 grams. There was a predominance of males (57%). None of the 122 infants included had HIE or PVL. Only one infant developed deafness, and there were no reported cases of blindness.
There was no statistically significant association between the level of maternal education and neurodevelopmental screening outcome at the age of 21-24 months according to BINS (p=0.149; Table 2 ). For the secondary outcome, the study has explored the association between morbidities and long-term outcomes to see which ones are highly associated with adverse long-term and neurodevelopmental outcomes (Table 3) . BPD was highly associated with cerebral palsy (p=0.001) and an abnormal BINS score at the age 21-24 months (p=0.010). There was a potentially significant association between patient ductus arteriosus (PDA) and an abnormal BINS score at the age 21-24 months (p=0.040). 
Discussion
The results have shown a better understanding toward the level of maternal education on long-term and neurodevelopmental screening outcomes. The study lacks to find a significant association between t h e l e v e l o f m a t e r n a l e d u c a t i o n a n d neurodevelopmental screening outcome at the age of 21-24. In contrast, findings have indicated a positive and significant association between morbidities and long-term outcomes with adverse outcomes. The findings have concurred with previous studies. A study conducted by John [34] indicated that the incidences of BPD, ROP, NEC, grades 3 and 4 IVH, and PDA (10.7%, 17.2%, 10.7%,4%, and 23%, respectively) in our study were within the reported international ranges for infants less than 1500 grams at birth. The sepsis rate (18.9%) was higher than international reports. Only one infant developed deafness, but there were no reported cases of blindness. In contrast, this study has tried to minimize variants that could adversely affect the purpose of the study, such as congenital anomalies and a wide range of birth weight, as we did not include babies weighing less than 1000 grams.
Another study has shown that parents of at-risk infants are completely dependent on family support, which is very strong in this country. There are no early intervention programs for family-centred care (FCC) in Saudi Arabia, which has a rather hospitalcentred care system [33] . Similarly, it has been verified that association between sex treatment interaction on function and behaviour is based on the high-DHA diet as compared to standard-DHA diet. 25 In the context of morbidities, it has been examined that low birth weight, respiratory distress, persistent pulmonary hypertension, Apgar scores 0f less than 5 at 5 minutes of age, and congenital malformations are associated with antidepressant medications. Morrow et al [13] have shown that pulmonary function tests were found among 40 verylow-birth-weight infants. Similarly, the findings have revealed that patients were at a mean corrected gestational age of 34.9 weeks. Ardilla et al [20] have indicated that parents' educational level have significant effect is highly dependent on the public and private life of school children. The study has emphasized that the development of executive functions is presented to understand the influence of environmental factors. Woss et al [21] have asserted that a decreased composite intelligence quotient in children is highly associated with a low maternal educational background. It has been hypothesized that maternal education level may not play a role in the long-term neurodevelopmental outcome because the family structure and community setup in Saudi Arabia are completely different from developed countries.
Conclusion
There was no significant influence of the level of maternal education on neurodevelopmental screening outcomes of VLBW infants at the corrected age of 21-24 months. BPD was the strongest predictor of adverse neurodevelopmental outcomes. As expected, this study showed no influence of maternal education on neurodevelopmental outcomes. BPD was the morbidity with the highest a s s o c i a t i o n w i t h a d v e r s e l o n g -t e r m a n d neurodevelopmental outcomes. This might be explained by sickness within the first months after discharge with frequent visits to the emergency room or frequent admissions and suboptimal growth, which ultimately affect the neurodevelopmental process. Thereby, women with low level maternal education is one of the major limitations for this study as signified from insignificant association b e t w e e n m a t e r n a l e d u c a t i o n a n d neurodevelopmental outcomes. The study has only examined association between the level of maternal education on neurodevelopmental screening outcomes at 21-24 months. However, future studies should conduct a comparative analysis by undertaking groups at different time periods.
